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Abstract 



PROBLEM TO BE SOLVED: To reduce the consumption power of an oscillation circuit by 
performing osciMation with an inverter including a transistor with a threshold voltage during a 
first period and performing oscillation with an inverter including a transistor having a different 
threshold voltage during a second period. 

SOLUTION: During a period after the power of an oscillation circuit is turned on until a stable 
oscillation is initiated, a selection signal SEL1 is set to H level and a PMOSQP3 and an 
NMOSQN3 are turned on, PMOSQP4 and NMOSQN4 are turned off, and an inverter INV1 
for oscillation consisting of PMOSQP1 and NMOSQN1 with a low threshold voltage is 
operated selectively. Until a crystal oscillator X*tal oscillates stably after a certain amount of 
time, the selective signal SEL1 is set to H level, the PMOSQP3 and NMOSQN3 are turned 
off, the PMOSQP4 and NMOSQN4 are turned off, and an inverter INV2 for oscillation 
consisting of PMOSQP2 and NMOSQN2 with a high threshold voltage is operated 
selectively, thus using an energy efficiently for operating with a low power consumption. 
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■*l©Hflt*JEfcttJ*&5* S5 2©BMM»ES4»o h 
i:*> lo^rtfSB 2 ©fcJBflH 

mlfBgl 1 *5«tVfldiB!B2ffl|6Sffl-f Wt-*©W:fcffli: 

mm2<D$mm'( w*— *©aj;&e*stM i ftR<Ei/'t, 
2 2 ©gjniiuu tuiBB 2 (Dsmm-i > a-* crass* 

tt*'nteoz Z&M\simo 

SufBJg 1 ©HfitWE©«*rflHtiU S5IB^ 2 ©HflHtE© 

huI 331 1 ©BUS SE ^|oh7>^^^i<< mJiBsg 
©B]{ttSE©*&*j-ffii£. 

fiuIB^ 1 ©BSffi*E©^fiIW±A J -OH5IB^ 2 ©Kit* 
EE©*ft*r«UirFT*?>s 

©Hffi«flE©l»fcNii:H*f *> b < ttflE^d h£#S££:-f 

H*#£4] gf*illBS3©V^TniP^*^Ts . 

i?^^(±, ig^f«T?miIB^ 1 ©WB«E&#U 
BulBS! 2 ©35M£H ^C-g-SfL-5-r^T© 

[tf*II5] ff*I1175S4©0-rtl.*^43^T> 

BuiB^ i (D^mm^ yrt—* mmm 2 ©s&jgfli-f > 

fc*CJgl**Sl©h7>^**i:*2il*« 

Si© h5>$>**fc«^cfcSmteraS8jglHl&. 

'jSfflGSII 1 ©JWMtt«JB«A*6$£«ffi8:Tffl»JIHT?» 

mlf3!g2©J8fatt£«#ggfr6^ffi^T3;T-©l8 

HiTi6Sii:&'wai:-rsi6fiisi!». 

fiWBflBlfiJl'f Wt— *«t)ftil.lHl«Stt, BulB«©SAiP 

e>*^»is*T?©J»ia*tttti u huIB^ 1 ommm* > 
©asuac* MESS 2©aaBffl-r >^-*©aw?&frfc-5 
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K[3aistiiiai^ffl*»sX*«a-rs««iaAtftaiHiK 

m?g* s SA^^^fc^^e.^ii^^^iJ^bT^ 15133? 
l©SBIffl*e)ii98B!B2©JIHM'\0ia»)»it«FjSStfta-r 

iute«iii5!) s SA$nfeB§^T-a5fB^ 1 coft&mj sn- 

10 *©»JRSfrfl:lr\ 

Ut3* -f T-tfffifflJS 1 ©JWIBfrfc fftlBSg 2 ©MUffl^© 

«t)*^.RpjSis«wiufeRf^Tf, assess 2 ©«««■< > 
^-*©a«*fTfc-5£fc£#«fc-rs*ffi®».. 
[r&s 9 ] m jjas 1 75s 3 ©v^rnfrtfetvT, 
mmm 1 *±v«iffii8 2 <D&,mm-< wt-*tt#fci6 1 

©fcffii:* ^l©*tect»?t){gv^2©«ffi ; i:©M{c 
hus3^ l©«{4i:StJf3B2©*ffii:©Fa{c > 1513111© 

>M-*^©mj®#y&&frj®-r3tg 1 ©$jflnu 
20 bj:, mmm2<Dmmm-<>^-f'^<Dmnm!&$:fflffl 

[»*sio] ^ i©iBfiSsm^*oh7>^x^s 

'J>&< lottff lcMffl^ >n-*i;, 
U8ai6l©Hfe«fiE©il«J*«[«tDt», *©tt*rtttfffii^ 
»2©Hfli*EE&*T3 h7>y^^5'J>%< h lo§ - - 
ir*2©$Sigffl'f 

B&82« l&trt&E* 2©*6iiJl<r y^-ixD&Mw^*: 

x-h-t^y-i — hVN-^^mgst, 

BSE* 1 (DftMRM >^-*c*nt, iulBSI 1 ©MfiS 
ffE^* ) oh7>y7^»<t^T©h7>> ; ^^0 
SHBSE©iBf5*ffiSfcJ\ Bdia^ 2 ©Hfi68E©*e*fffiW-t 
*oMI3^ 1 ©Wfil[«E©»«ffl[«T-e» SSB 3 ©Bflfg 
SE&*b, 

miIB^2©^JSffl'T W?-^C^^T> fiuf3^2 ©S8fg 
fES:*)Ch7>^^^i<tATCDb7>->^^ 
40 tt, Hlif3^3©Sa(it«E©iieMfii:(Rl^Stliig^Bul3 
IB4'©«tt«ES*U 

^2©SBPJ(i> fl9ffim©*ffiffl-f Wt-*C-tfBiEft 

[itsRxa 1 1 ] if no* i o icijut, 

• buIB^ 1 ©8ffltt«««A# &££#ffi*T©J8H-Cfc 

or, a?fgaJB2©tHi!iitts!e^*fi*e»*ig»T*T?©)W 

50 
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umm 1 2 ] m *n io$tm 1 t*>^t, 
mam 1 ©BM«j±©*e*tf6 1 suia^ 3 ©sgfe«j±© 

huib^ 2 ©PsSfiftjiw^fih. mmm 4 ©mfii*E© 

CIS*JS 1 3 ] 1 0 1 2 ©l^ftM::^ 

[!t*Il 1 4 ] Si*Il 1 732 9©^Trtl*©^[H]S& 

[0 0 0 1] 
[0 0 0 2] 

fflV^.ftTVS. £©£5£8S?M!©*?aiSreOU « 
*«**SSttU «ft©JUWWbfcBIS;ifca««&«i:fc 

[0 0 0 3] iBM;&©flittfc^Sttj£*&s *^b^# 

©«»«*&#« b&. c©»«fC±!i,-r';> b**£- 
±K«J5£;*ft*« ; ?laB&©-5-fc, .^ilWfcSEitfcite^-rfct 

8Cffiffl£ft5*^[5|(S©$Sffi|g»&#T©iH»«Afc 

[0 0 0 4] 04tlt t£fc©7Xil3*«@i8©-0!l#^ 

[0005] £©*ii»iiisli&fck 'zkJifift? x' t a 

©3 >^>-»fCD, CQ*<a&r-mf££ti. $mm-(y^ 

—9 INVO© 18 0&GHB£lE£ft 

fc<F- h A* fcl/t«JSE iNVOcy-h 

[0 0 0 6] (J£*c©J;-5a:*ii«lBlHli8K:ffl^6na 
SSffiflH I NV OGu — »©PS«ISy8i* h 5 
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yv** (wTPMostia-r) qpo, N3amiM»jiih 

(filTNMOStEt) QMOS^*, §PM 
OSQPO, NMO SQNO©^- h#A*H!k KU-OAS 

aa{»ifcbT«arr4.fc3£*j«£ii , r^a. tut, 
^tsaastu ^©v-^«!i*^n^nsite«E#jvd 

d, £*EffldVreg^Cfi8tt£ftT^3. 
[0 0 0 7] W±ffl«fiK©.*fi«JBlHlES-ett, *iiflW 
Wt-* INVOKft©;£*EVregSBBiirrsi:, mi 

10 SB^tSffl-f I N V 1 8 OJgfitfflMfe 

!K BufB$gHfflY INVO^IfiltSPMOS 
qpo, nmo sqno t^mz-^ytymm^n. 
fiialHKD«£Hi:&#**caMiD U o^Ctt*aig«r? 

[0 0 0 8] fl£#©*#i«lS[sIRT?tt:\ ^»B§ 

Cfe* -liJCPMOSQPO, NMO SQN 

20 [0009] fie*©7kJif5ffi(HiiST?tt, sesEfsfiac* 

" flffcPMOSdPO, NMOSQN0$r^S^^->3t-7|gK; 
bTV>£„ d©t§-£\ PMO S h7>^^^QP0 

•oX, KV>%n&-< ?MZ3s^T< idclUEI&^X' ta 

titf, lll^#©**iS*£««-r5±©:*:*£lfflJHi: 

[0 0 10] -ra:to-6> 7kSI6JS0»i) J S*UT«fib 
30 T^SttJBTtt, 2klHfi»^X' talC^Wft&t 

©[US&T-a:> C©^«^^;Kci5VST> zK'AStt? 
X' t a 1 ©*«*#*■€©* StSMtU S^m-T5 

©•^■saJtrs-e-ajtsaBHfcft^T^fc. 
[o o i i] Elsie, isiiab&rajH*ispa-rs&4t>fc* 

[0 0 12] #zkJI38JIUe]?&tt> zkiMfiifr^X' t a 

40 i , mnm^y^yvcQ, cdcjoxt^ *<t>%,mm 
■i y)*>—9 1 NVMt> y-7$m.m y^-s> invs 

i:, fflfflMf— b NMO SQN 5 , PMOSdP5fcft$ 
tr. 

[0 0 13] -Tftto-fe, C©zkii*lfilHlBH:, WSh&tt 

bT^S«K^^§fl^^-y-S. ^bT> ffirfB*A«!B[sl& 
50 ©$^®^l±, BitIBre»i6^©^:*''^tEffl-r 
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[0 0 14] 05 t^^tlSTkal^tSlHlSSi-OVA 

[0 0 15] -f >3SiSflH W*-* INVMIt 

V-^CS3ft«EEVdd)!)sq«in*n&PM0SQPHi:, V 

-*££*£Vreg#fTO]£ftfeNMO SQNMM <£ D«J$ 
£ftT^3o -?bT, BuIBPMOSQPMtNMO SQNMO 10 

y^-^ i nv soy- h i:Riciisntv^, m 
E-y- ftm-m-i i n v s k i/ -r >##asg 

^£ftfcPMO SQPS, NMO SQNSCt Dfltfi££tU flu 
I3h'L"f >tt*6tiSfgB><'f >*ffiffl-f I NV 

M© i: g^t £ ft T ^ 3 o 
[0 0 16] >^-*INVSS 
fif^f 3fuf3PMO SQPS, NMO SQNS©*$tif 
ps, jflnstt, t6l&*4>9mm<(>rt—9 IN VMS* 
fig1-3PM0SQPMfciIh-NM0SQNM©*$yi1il^/?p 20 
m, 0mX *}4b±%< £ftT^3<> bfe#^Ts U-r$8 
ffiflW WS— * I NVSOlEitlH^^ ^-OSBiBflH 
>;t-* lNVM©IEi&t6^«t?)4)^:§ < ^ftT0v§ o 
[0 0 17] fit, hus3PMOSQPS©V— ^hPM 
O S$iJ$lffly- bQP5© *>oiul3 
'" P M 0 S QP 5 © V —X iZ ItmUkME. V ddtffttiin £ ft, hu 
§3NMOSQNS©V-^hNMOSffiiJfflIffly-bQN5© 
KU-f yftfeWiZfi, A^Suf3NMOSQN5©V-^{C 
**EVreg#8HlD$ft-C^4. LT, h«JI3PMOS 

mmmf- bQP5©y— mscmo s-r cio 30 
©masses j^cs^-ftr^*. 
"[0 018] rfe, tuiscMos^ >n— 1 0^© 
a^js vhuI3n m 0 smmmv-- v qn 5 ©y- h ~.© x 

tltLXit, *^31Ml^SEL0^A*^ft3„ 

Sua3aJRfI^ S E L 0 tt, 7j<il£gJg[B]S§©*;fW^ 

3*)©T$)3o .. * 



* [0 0 19] -T&fefc, «i®SAB$ttSul3SiR«^ S E 
L 0AW U^;i/fc©T\ PMOSSI»h7>-^^(!P 
5kNMOSf6iJ»h7>S>;**QN5#ar>-r4o <£ -3 

^^^tsV-ym&m-f >^-^INVS£D2l0^1 
ffl-fW^SJttfifflLt, -ti-CSSif 

4 Wt-* I NVM«ttT?e»fc*'.h3 

mmmMb* m 3 * ©t- & 3 , 

[0 0 2 0] dCDJioK, W±CD«J«CD*S«fiI518& 
§v> h7>y^^*$tr-tf ^tSffl-f WWLNVS 

A*? tt«na^-f y$mm-< 1 NVMtt5s3f-^ 

*fiffl-f Wt-^ I N V S HT«tSi(rf^ftlBtt*«, * 
JfcSSffiSfctt, aSE-t*-r«fiffl--< I NV S fcffjt 

[0 0 2 1] bfrU H5fc5*£ft4;dcfii$81Els]»tiU 
£T% ^fift#©££tt«£¥l8W#3 C h#T- * 3 

[002 2] fr&i3tw®s&9&mibmjE<Dimm\vs 

ta|'S:S;i ic^fo ft, sSiC^Tfcfc, {SB§-fb©fc#> 
iz-v-ymmj y^-*> 1 Nvs©^fin^«svsta 
coot£^ u 1 ^©R s «7k^i&^©ii:^JftS 

Slit, Cfcfc K W >S* Cd* J: try- h^aCfi, /3p 
liflffl-f V^-i'fflPMO S(DtlSI*, /3n&ft 
Mm-< Wt-^CNMO S©«51tiiffi4s, Vthpii+r-^ 
SSfflO^-^ INVS©PMOSQPS©SBfiSSE, 
Vthnl±+f^Sffl-f >7N*-^ I NVSfflNMO SQNS© 
^fit«E^-T3o 

[0 0 2 3] 

C»l] 



2 2 

|Vsta 1 = ,^ ° 4-|Vthp| + Vthn 



SlA»6t)^*>5«tat, «fiBBSfe«ECDi(fi«ffl[|V4ta 
liis HfflmEEVthp, Vthn©^©** 5 , WM?im*£ 
/3v, /3n<Dtfift£ X) feA^H. 

[0 0 2 4] iot, ^©.td^TkS^lHlKfCfc^T 

NVS&«Slt5PM0 SQPS©S§fI»J±VthpS, NM 
0SQNSOH«[«EVthnSt:tt#b, «^±®«i 
e> o £ C i 3 fltBHfittSE V thp S *3 «t If V thn S ^© $Z 
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1IT- h 3 1 ±t c x d ©MM±© & o $ v ^ P^Mii> 

[0 0 2 5] *jgR|Se«ffiffli(g*ffia|Vsta|ftfi<-rs 

3di:t < toT*ff^oCli:A s T-#3o bA^U, fciix. 
t£, ^Jili^ySp, 0n* 1 0 0fgi:t-3^i:tt, mll3 
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PMO SQPM:fcJ;VNMO SQNM©5fc^©^-^;M>I£ 1 

[0 0 2 6] «JIBI^W-*J:W«»ffl« : P«aCrt 

MOSQPM, NMO SQNM©§ijg±©fct£>o#£«t ?K M 
{MffiVthpM, VthnM#£»Lfc*§-&©iW > £8i£ft#E 

[0 0 2 7] ft*5£l&l$ftiCrtM£ftfc, 

1. 4VT-feoT, £©*§-&£ 

mtiv-y^mm-i wt— * i NvsststsPMo s 

QPS, NMOSQNS©S8i§±©fc£6o#tZj;tK BBfitSE 
VthpS, VthnS4^|i,b7£:^©l&^fil^BiiT-afe 
»K £&fca«C51-Sl$IH#S<«!>»S?Sii:^-3IH 

[0 0 2 8] 

o&F^M£^T&£ftfc*©T*& ^©Bttfcfc, #6 
h7>5?**©Htt«EfcWS-r-53fcCJ:0Jfc 

j*u *a«siiBS^©«*ax5!)»e)«if37kii*fiiHiis 
©ss?^*saM^Ki*e*T?i:, mittfe&mmttmmm 
t&its, «raa«Sffl-f >M-*©e»fl&*fcWit«E' 

ss^nw-r set 

[0 0 2 9] 

tt, !8l©Hffl«ffiftti"Qh5>y^*SiMK< fc* 1 
rs^trJB l©«JBffl-f ^l©^fB«Ei:tt 
8 2©Hfi*«E**o h5>S/*;**SiJ>&< i: 
* lo$&5g2©«J6fll<f «HBSBl*«tV 
flirtE* 2 ©SSJIflH *©ai*«4:X*ffl!lC»iRd 

n&zkii^MB^s* u Hutam 1 s^mife^ 2 ©$gtifl! 
-< ^/^-^©tB*«^*(fi[ffls«bT, n&iaaaEflH> 

m— ? Jc 7 -c — KM y 47 \ji-th y 4 — km >v * [MISS 

ll©« *rHSIl©«fiflH W*- 
*CC*fi»tf5fcfT&V\ ^ 2 co^F^ii, m!f3!f§2©^ 

[0 0 3 0] l/ttf^Ts ^HlIB«©^[HlS§^<t 
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s mam i (Dmm-f >m-* i: iuib^ 2 

[0 0 3 1] g&:&H2Ktt©«£|g]%tiu gp&m 1 {313 
*©«f»j&CiD* N 1 ©S8fa*E©*gMfi£tt> bu 

fB»2'©Htf[«E©je*r«[J:»)t.fi^cfc*4$ai:-i- 
10 So- 
tO 03 2] bfe#^T> 2 gBtt©£S£[sl&<c£ 
tUf, W^fT*>&^££oT, tuIB^ 1 ©HflMtJE© 
*6*f{fi£{g< £ i:T-, SyfBSI 1 ©fcfiflH 
©IB»86*S^:*< U 89E»2©H««ffi©ie*rfiS[fe 

[0 0 3 3] If *il 3 ffltt©ft£ls]tttiu §f *JJI 1 73S 

2 ©v\rn*!cE«©w«jafc:in*.> mmm 1 ©has* 

20 — ^{c^-sns-r^T© \-5>Z'Z*<Dmi&w±.(Dmtt 
«o\ buI3^ i ©««*£E©««(iew±ii»oajrffi^ 2 © 

Wffl[«E©l6*rfl[WTTf * D , BuI3^ 2 ©BMtttBE& « 

^iii-f^T© K7>^^^©MfB«J±©^fBii|5l 

[0 0 3 4] bfcA^T, lf^S3I3ffi0^S[sl^t=fc 
n«> UiiffiSB'i © Mfil«iE & * -o h 7 > * & i Vbu 
8BJS2©Wfie«E**oh9^^^W^©h5>i?^ 
-r^TlRWf©K»ffi*S*b> SuIB^ 1 ©HfitS 
30 E**ob9>S?^4'i:«f8B»2©|«fiS«£E**'^ 

[0 0 3 5] If 4 ia«©^tS[i]£Slis ttSfSIl 1 73rS 

3 ©^rftfrt::l3*©4fim;£t;:;!J0;U ffllBft l ©«tSffl 

T-iJlB^ l©SBfitmE*#b, H?if3^2©^ffi'i' >M 

jfi 2 ©g8ffl*E i> o c: i: r 5 • 

40 [0 0 3 6] bfe* s -pT, lf5RJ«4l3«6©^tg[HlSSm; 
tili> flfB^ 1 ©ISiSffl-i' >M— hu 
B»2©fSfiffl'f Wt— *CS!Efta*itE&, fflSBSBl© 
W^iiBulB^2©^rat-l5Ut)«x.S^i:A s T-§, 9uf3^ 
l©*fiffl-f >M-^<£»Sn5«gSi:, SutB^2©^tg 

ffl-r >M-^sMnsmst©as^^<-rs3i:A s T- 

§513^ 1 OftMRM >n-?tmmM2<D&MRM 

[0 0 3 7] m&m 5 !3®©^tS[HlSStt, W*Si 1 75S 
4 ©l^Tn^^sBffiWlrf^CCilJDX, HuI3^ 1 (Dftmm 
50 -f^M-^i:, Bufa^2©^iSffl-T >M-^tt, ii&Jc 
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[0 0 3 8] Ltzt^X, 9t$m51BM<Dft&®&££ 

n«, cMosc£9S8iBflH>^-*£flij«r3c:£ 

[0039] imm6mm<Dftm.\Bi$8££ti&, mxm 
1^3 cDumfi^mmoftm&izmz.-, mmw, 1© 

JWIfflfcfc««»A:b» e> Sf^*lS* T?OWiffl-C & i t > iuB3 
[0 0 4 0] Ufc#-=>T, if *S 6 tEMOfmMit&^ ± 

wp^t*. mmm 1 **vM±s9KiB2<o56jBfli-f >^*- 
t * «■ 5 mwmtj v ^ it 5 c: h * £ fc #>> Su 

scttfT-^ fits »t Aft i«ian*.- 

[0 0 4 1] |f*iI7l3«©^StHlieStt, lf*il6K«o 
[0 0 4 2] UfeiSoT, »*«7a3«©«Jg(Hl8Sfi. 

ntf, aaia«£/i§-r >M-*iaj!)ifc*iHifc&sw-5;rfc 
[0043] mmn 8 ga«©^sias&fcts Ar«& 7 taw 

(is ]fflE*fi[l^©*SSA*»ajr««S«^tfttii 
(HlS&i:^ «*4««A$nfc«fjSlA»6liai^iaiSS!l*L/ 
Ts Wia»10)»M*»e>fl!»IB»2©JHIH^CDij!l!)lj|Afir 
^fetftUit" i; s £^<S^ itufa»IS#33A£ft 
fe^T-mlfa^ 1 ©$gig3H W*-*©»ft*fr£t\ 
BuHB^-f v-*sSufa^ 1 ©WIBiPfeKrlB* 2©J(BM'n© 

/^*©a«*ffj&-5di:*«ai:-r5. 

[0 0 4 4] Lfeff-aT, flM*5 8 8Btt©«£[§]ftt3J: 
83«fi»A«tHlHlESK:j:-3T«»aAfttjttnbT. IE* 

fiia©**^a«E» i©#ifiE-f w*-**jeft£*x 

BJE^-f v-lctO^i&lft^^ixfelSIBlCiliilgSti^ M 
t&sgftO'J^^fiiJsBSfi 2 ©«fiffl-f >M-* 

scii^T-t. «tsia»©ffiiHa«*<b*ia«c:i:<)«-e 



(6) »IB¥1 0 -2 0 6 5 6 8 
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CTi$j£Rft* mia^i©^p^* i e>Hufa^2©^p^© 

[0 0 4 5] if nun 9 E«©«tSlHlKt: ititf, if $m 
i »s3©v^rn4>t:gBiR©«fausuciDjt, mess 1 * 

J:VBfilB£2 ©flygflH wt-*fct£C!B l ©*ffifc, 
ft£ 1 ©«£ £ 5 £{gv>|g 2 ©«&£©!«£»«- 6ft> 

Suia^ i (DmtiLtmizm 2 ©s&tcp^Cs auiais 1 © 
aasE-f wt-*^©«*«*&s»j«]-i-*» 1 ©wihi 

10 !9ffi!e2©fSfiffl'f >^-d"s©««lttl&ft«iJ» 

f5»2©iBI»|5iESi:#g9;W?»ixT«:5ii:*»ai:-r 

[0 0 4 6] UfctfoT; gfr&gi 9 ffB1B©«£II»(C £ 

nt^ miia^ 1 <D&Mm-< w*-*#j:tfiiiria*.2©$e 
mm* >^^-4"^©««©tt«&*s aassft 1 cQ^mss 

^ llfriB*2©»J»|5iKt:j;5»J»'rsct/iiT*, m 

mm 1 ©^ffiffl-r >^--^*«tLKB5§as 2 ©3**1/8 -r > 

7*-*£SMEJ[S l©*ffi*«taf|5ESB2©«(tti:»«|* 

20 §5 = 

[0047] if #if 1 0 fa«©*m«at iMtt, m 

f lOiSfiffl-fWWi:, l ©H««JE©*8*t 

li'H, -e©il6M^^* s ^i£v^^2ffll^f^*i±^*o 
tifcSuta^ 1 s^Huta^ 2 (Df&mm< y^-$v>\£±m 
30 ©asjgflwv^-^c*^-^ wia^ i©rafB«£E^-fo 

» l©Hfitt«J3E©»««[WT-e*'6iB3©H«[«EE&# 

S8fS«E £ o h 7 > v 5 ^ ^ 5:^ < -T^T© h 7 > 
^tts B9IBJB3©Hffi«E©ilft*ffitti:BI«f$fcttfiv^S9 

ia^4©sgffi*ff^#b> asi©fflna. 1513^2©^ 

t^-f >^-*CT«ffi«H^*ff*V\ ^2©«§P^tt, 
tuta^ 1 ©^iSffl-f Wn--* tT*JB»ff«fSfTa:-5 d 

[0 0 4 8] LfetfoTv R*J!!1 0ffi«©***MSB 

*m.mm.Jr&mi2L% mv&w, 1 ©$8igffl-f >^--^ tiuta 

w^Mci^T, Itiia^ 1 ©aft«ffi©Huia^ 1 © 
^iBffl'f wt-*©e»t&*£*s < b^ tuta^ 2 ©p^ 
fi^E©$g*ffi^i*;<-r5«ih-t-, mmwizvftmmj 

50 IB^CJtfl^nfci^l/^r— *J»*fl«jK:iPJfflLT» 5Sf* 



(7) 
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(Di&mmnMbtimm-T:%z>° jit, mmffiommz 

^HbtfHti-So 

[0049] aSsRii 1 1 izmv*mfomm&, m&m i 

0 CiB*©1$»J&fc*[];t, iufBIg 1 OJWHttmiSaiAA 4 
mmt> h $81S»T £ -eajJWWC & 5 c i: t -r 4 o 

[0050] L-tzt^x, i i mmo^m^mm. 
FeS i:, mmmtt u t a> ■=> *s»t * -c ©sbiht?,. 

mJf BS§ 1 & 4 v > tt SB 2 cD^iSffl -f > n - 9 C * tt 4 SEft 
fi;b£^#tt a^^tft^?) iuI37jc B ^fM^C 

{grgg«;Wb#E!ti4. 
[0 0 5 1 ] If im 1 2 IB«©*^^«li, 1 
OSfclil 1 K«©«Hfc£lfc*lliL ffiNB$l©HfflMIE 

(Dmnm.h, mmmz<nmmni±<nmttmzmmx&r> 
m(Dmttmtm%fx-&zz.£%ftm.£irz>„ 20 

[0 0 5 2] Ifctfot, WaRH 1 2 iB«©*^i*^a 
ffi%&%z2<D&mm'( w*— fxcvanzmm*; mib 

$ 1 ©$Rfl tiiusBSI 2 ©8JHn?iSD 4 - h#T- 

(Dmm-i -si*—* ^mmmm.(om^%^ <Tzzt 

#T-#, lUIBJB'l ©S6!EflH >^'-* tmJiBSI 2©38M 
ffl-f Wt-*4:©Kftt6*©S*;ft:S <T5 

[0 0 5 3] SffsRJS 1 3 aBtt©^*ttSBHU 1 30 

0 73S 1 2©V>-f ftiPfc&l^T, BUlB^ KD&V&m-i > 

[0 0 5 4] istztf-oX, »#S1 3ffi«©*#f**« 

c^na, cmo sci Qfmmj >^—$> 

Z. £#X W 4©T-> ffi?BR*;&froifttt©&^aaB£» 

[0 0 5 5] If *S 1 4ffi*©8RMl« : F«8HU sts* 
fli;SS9©V>rfti&»©*tIlHl»S£#* fflfB^tilHlSS 40 

5. 

[0 0 5 6] LfcA s ^T, 4tB3E©S§*pfflH^ 

*\ m?@»©{E7SK**rtb#iatu si^m^sc 

®fflm©JI*ilMb£04-£:#T-£s st^fflm 

[0057] if *s i 5 aa«©Bstt-ou. rs*s 1 9 

©v^rftrt»©$6ffilsll&S'£#, UiriB$SlfilHlB©*ffifcH27 50 



10-206568 
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[0 0 5 8] L£#oT, 1 5 iBffiOBf ftt J;ft 

tt\ nfft©*^tt<30t££e>i\ *^@s&©fg?BStt 

S3 ffifflm*©fi»^bSBISi 

fctff*, B#it©^^P^^fpi±-r5Ci:dSf#5 0 
[0 0 5 9]' 

i c##3*ffi«!BigKtf*3ttTv^. *nss© 
^©Tk^iiiHisstt, ?*-y*j7(VMmmiz&m 

*n«7kS«tBllBSTf»5. ft> Hu83EI5C^-r[l]SSh 
ttJfolT4gM*£tt, H-flF^SttU -tCDByBttSlfrr 
5 = 

[0 0 6 0] *HM©B^©7j<^fI[HlS&li^ HjBttE 
©fgO, PMO SiJAVNMO S^-^tr^Sffl-T WS— 

mmnm(Dmi\ PMos&j^NMds^tr 

fSffiM-i £.ttti» ^bT, TklWRfiHe'N© 

««» A«r fct«ffl[«£E©ffi V ^ MOSt T#t*i££ nfc^ts 

ffl^wWT«irftsiiie^t, TkAfEiEiiiK©^ 

^«fiSfctt, MIB«J±©iSVM^OStT^^tlfc^ 
©T-feSo 

[0061] Ell Cw*ftS7kJI«fillli&K:oi,^TK9i 
1"4. *^JE©ff^©zk^S[lS&{i, SBl©*fiffl-f 
>^*-^ INV 1 fc % *2©«fiffl-f >^*-^ INV2 

P/NMOS^y— >QP3, QP4, QN3, QN4 
i:> 7JcSM»j-?X' tali:, - hv-w^[H]S§£:fg 

-K^v^lsiB|t± N SHrSRfJSWr,, fflffl««ffl©3^ 
^yttCD, CG*^"C*Ja**U tuiB^ffiffl-o^*- 
^©h-U-f >Hi*S» 1 8 OJSfitffiSg^n^^-hA 
*tU-C*l©fSJSffl'f INV'lcy-h'N^ 
- 1 >y A tl "f 4 4) © X $b 4 o 
[0 0 6 2] «lli-f>^-^i:l/Ttt, PMO SOP 1 
tNMO SQN1 &$ir3l l©$eigffl'f>>^—* INV 
1, PMOSQP2 i:NMOSQH2*$trJB2©«lEffl'f 
>7\'-^ INV2tfM*ftTV^. L"C8fii3S> 1 © 
MOA-^INVl, INV2lt ^tl^timi 

<DmtiLM£zti£ ti •fo^gt,^mff©^2©s{a^B!l{cgEM^ 
n, w«tt©«(4ac«tt)«*tfti&ssH-iE»*ns«t 

5tafig^tiTV>4o idTfx **ffi©JBffi©*S*fi 
@i»C*JV^"C tt, SusB^ l ©«fit»ig?%«EVddtriS^ 
^2©s(tti±^aEVregcis;^n-rv>5o z 

Z.X\ #tcEI^b^^A s , *SSafi©JBjB©«lBlsl8Stt, 
*«ff«4@BC i DJBfiE#nfeA©*«EVreg*g 
Jt4«tot«fig^n> fflE»l©*tBffl'f Wt-^ IN. 
V 1 * AVfflSaiB 2ffl«lgffl-f I NV 2 tt, & 

4 fe©TS4 0 

[0 0 6 3] aWBSBlOf&fiffl-O^-^INVlifcW 
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/&-r5, PM0SQP1, NMOSQNlO^CDHfflESffi 
|Vthpl|, Vthnltiu SufB^ 2 (Df&Mffl-t y>^—9 I 
NV2&«t^ PMOSQP2, NM 0 SQN 2 (D^zQ 
©BfflHtEl Vthp2 |, Vthn2 <fc t) &(g< £ftTffM£ 

> * 9 J&&&(D*Wb<DfJ % &<fr i&S &fM»-r zzt 
etc, ^v>$mm-< y^-tztizmmmEtmte 

«EVthnl hVthn2, Vthp 1 £: Vthp 2 £<Dm* 0 . 
1V~0. 3 vm&lZ-tZZ. t&X-ZZo 
[0 0 6 4] Z UT, SulB^ 1 (nmm-i >Jl-9 I N 
VI, INV2(i. — iSt^mEVddtfWAD^tlfeHU 

fc&WfcSHKSft-C^S. lIMB* 1 ©ISiEflH 

WWINV1, INV2(is ^©m^^-h'tfft 
il£jg£i£ft2> i: gj*«EVdd*s-i|llt:giin*n 

fenV^Vf-CDOffe^ ^iU^lilgftH^X' tal 

(D—wt&MstiZo l^J^27k^^g»I^x , tai 

©■ffe4Si±> iuK3>^>1tCG©«, mJf3fg 1 ©#SM 
M-fW^INVl, INV20-y-hA^ y-t — 
pvty^^Rf ©— i*i:S8tt£ftSo IC, fjf37^ 

. - k a * ^ffi^R f emmttus 1 o&mmj w*-* i 

NV.1-, INV2©£-tH;freB£g8^;*ftT:J3?K litjfBsg 

lCDMffl^>^INVl, INV2©m*l±N 
-ir— 7 -f — K J* -v & £ tlX V> 5 o 
[0 0 6 5] hUSBCMO S-f >M— *C I l©LtS*l£§ 

« N M 0 S QN 3 <D&V— h fc ttSrCfflMft&SE b 
OlMlfSEL 1 *SA*$tiS^i:t:i.!) % *y*y 
* *U S*«E V dd*S £ W£«E V reg i: S 1 © 

[0 0 6 6] |5]«£, ffir«3»J®fflNMOS(IP4fc," CM 

os^w^ci i©a*festj-sj;dK;sstt*nfc 

Stifa^JfflIfflNMOSQN4© ; &y-bC«> fCffilW5: 
*EU^;u©jiiR«-^S E L 1 ttXtlZtlZZ 
5, *>a-7#«l»£ft, SJfe«EVddfc«»«£EVss 
fcf6 2fflf&iEfli-f W*-* I NV2 fcCSSR/IIMgiRfl* 
»J»SftT»^4.. 
[0 0 6 7] UT, ffI8B£ 1 ©fSJEUK >;t-* I N 
V 1 ttx 1 h C A££ft*fH»ffi 

NMOSQN3, SlffilECMOS'fW^CIl*^ 

bty- h canaan?®^ seli ©£<e»*#a#;* 

nS$iJPfflPMOSQP3P^{3, S^£ftTl8:lte>ftT^ 

[0 0 6 8] ^bt, »EJI2ffl«ifflr/^ in 
V2tt, SfJiaCMO S-f >^-^C I 1 S^bTStitBil 

tRfi-^s e l i (D&.mmm*?- h tAasftaftiHBE 

NM0SQN4£lftIiR«^SE L 1 #7- HCA^ft 
•5, $OTfflPMOSQP4f?fltC, fflfcZtlXWLVfibtlXii 
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•So • 

[0 0 6 9] Bufe^l©^ffl-r>A-^INV 
1 h I NV2ttS?-WK:ft^*nS4.©7f»5, gffgB« 

1 <nmm-< yn-$ invi #ftfm^T% suia^ 2 

©flSffiflHWt-* INV2##»flM*JHU XUU S5I3 

m 1 ©^tsffl-r >n-* 1 n v 1 &3mttttMx\ mm 
&2<D&mm<( iNV2»ttii:Jn5. 

[0 0 7 0] o£ 0, *5IJE©ff^©^ffilHlE&C*^T 
10 Vthnl©h7>y^*ft*-r5J|Sl©*tBffl'r >^*- 
SfcttHl^WflHtE Vthp2 , Vthn2 © h7>yX^&t 

ts» 2<D$mm-< 1 nv 2-c«tgaw*«ii» 

#xe>tl-5*©T*$>5o 

[0 0 7 1] t4to%, «fi@gS^©*««ARfi»6S 
j£»16HI*filS*'?fflffltiU ajROTSELl^WUt 
;i/hf §;ii:Cc:.£^T> MIPMO SQP3 QP 
4^7bv f&JSIfflNMO SQN 3 tt*y, W4ifi*yT 
5. iot, UfffBSBlCfftlBffl-f^-^INVl^ 
20 j»Jft«ffiVddaw««EVregi:*ftfl«jt:S?»*n, hu 

tBSfs 2 commi y^-t> 1 n v 2 3&»»jit«EVdctRv 

V>PsgfB»El Vthp 1 I , Vthn 1 X'Bf&ZtlTc b^yiS* 

9 i (Dmmm-i invi wmnzn 

o 

[0 0 7 2] mm bfe =t 3 H{B«£Ett!>ftH&«E 

V sta C ^: § < b T V % S © T% «rf£H!$&S£E CDfg^f 
fit I Vsta|^fS<-r-5^i:A s T-^v tut 3^ 1 ©*tS« -f 
WWINVlCiQ iftlgftf g^J * *» -a T^M»^ S 
30 mf&lr&ztifiXgZo 

[0 0 7 3] ^Lt, -fem?3f&mm^ TkHISffi? 

C, flul3SiRff 5- S E L 1 # D <> b ft 
iot, Bul3$iWfflPMO SQP3d s 3T7, QP4A^> 
b, mif3$i)fflfflNMOSQN3A s ^-7, QN4 A^y^So 
iot, ffiKgl©*JBffl-f W*-*INVl#SS*Mi 
EVddSt/ : ^«EV^egi:«S,etI^'©!3S5l^ft^ mil3^ 

2 (Dftmm-i yji—# i n v 2 aqgabSE vddtavjgsr 

JEVregt«J8i«tS?«E*n5. bt^^T, 7KH^g 
40 @IS©3e«*fiRfC:x iS^^fiiSElVthp2|, Vthn 2 

xfci&zntz b =7 yvy.9^ts% 2 <D&mm-f y^- 

$ INV2*s31iR^ft'5o f LT, fl!3^ 2©^t6ffl-r 
>n-^INV2CJ:!3, zkafSfi^X' tal{C36« 

[0074] c©J;o(c, ;&Hffi©flgS©*ii%ig[aI& 

■*©*v^fiffl'f t:x«fiRi*e«E©tt*ttii 

Vsta|Sfg< LT«JSiM^SSStjg»*#. 
50 iS5g§fI«E, -r«:i3^SE»tB*©ffiV^tgffl-f > 
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[0 0 7 5] -T&t>%, B5EHflMIJE|Vthp|, Vthn£ 
0. 5 V, 0. 4 V, 0. 3VtJ©«k-5&BWa«Efcffl 

«w*8cC;fciK «#©<fc-5C«»Eig*S**ffi< UT«1S 
PBffi*E©*6#»|Vsta|£ffi<-ra<fci>4N Hffl[«£ 
f51Bllie«EO|ft««|Vsta|ftfiT*-e-s 

[0 0 7 6] ^ISEWCJ&fcC^fiaBCfc^-t 

&i>fc*^ *#f*»«©£sj*«{b, ^s*<bc*rjssr* 

CfctfTfSS. ?UT> B9a3»JWfflPMOS«P3*aaE' 
3§l©3ySffl^ W*-* INV l£*5tt3PMOSQPl 
"i:BW»£*TRtt\ «fE«?J»fflNMOSQN3*NMOS 
ON 1 fc»S**T»», HffllC, SJEIW1PMOS9P 
4 £mjf3!g 2 ©«JBflH I N V 2 C*5ttS P M 

O SOP 2 fcW&jSf-e-CStt, tuia$iJ0fflNMO SQN4 *• 
NMOSQN2 £Mfg$-&TWtttZ>Z m&Oi. 

SM©*6&S'MMb, iSHWbtfqlfgfc&So 

[0077] fuiaatRS^s e l i ft^-r 2>@ 

Eg©$? 38 fc3fc8fi©BJBfc: o o T 3KRff ^J*® SS £ $ tf 
^MalS&©^tg:7*ny<7EI5:EI2 (a) C, >© 
e^«JBC-3l%TBI2 (b) K.7fr*o 
[0 0 7 8] **afi©J&JB©aWM^fiElHlK 5 0 fcfc, 

h i tr^-r*^ig[si!S i o tmM£nT^zt><DT'$> 

*), t>J3Ih]S&2 0, #D y^^-fv-t'? MUSS 3 0> 
«iB«A«kffilHlB 4 0 £^tr 0 
[0 0 7 9] Btjie«j®lSA^ai(HlS& 40(t n y^vit 

C 1 , jSSR 1 , CMOS-f >n— * C I 21Z£.*>m$L 
£tU Suia=!>7=>-y-C 1 ©-4Bfc:S86«JEVdd#Bl;!lO 

ztxx^Zo ^ut, sfrsaffiiSR i ©— igtsasaEE'v 

ss#Ep*Q£ft> b?I3=i >r r >-y- C 1 ©ffeSHfc .fctfiiugBffi 
JfCR 1 fflflMB#«r&;5f *U tuieffiStR 1 ©ffei$ fcCMO- 
Wn*-*C I 2©A*^- h* s ^^nr^5o * 
IfflSBSfttireftglftllft 5 0fctfrSa*IW8iSl2lKl 
0 fc^Tfct, «rlB«Re93BJ*EIBS5 0 fc$**i3itir 
I3^n y^*-< t— fey MISS 3 0©{fl*ff-^i:bT© 
SfWf SE L 1 ffl8B7Kfi^£lslK lOCA^^ti 

[0 0 8 0] WTt, 12 (a) isitf (b) fcfll^ 
«1R«^S E L 1 ©Jgj^ffiCot^TBlWr 4. 

[0 0 8 1 ] 02 (a) ©mSSJcmiS^A^tl^^^ 
fc«fc!K zkH^igHSS 1 0*itfillR®^aRllB5 0 
A*i£lb-ra. ^ut, *»«Al*ttilH!»4 ocfc^-c* 

gE%SEVddi>e>3>^>t>-C 1, ffilnR l^bX* 
igSJEVss(C[pj^oT«»5t* J ^ti?)fe«)> 7^/10 1 
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©*{fcfcH&*K:flrF-ra, -?lt> c©«^(±cmos 

-f C I 2 7-f>10 

l©*{4#ilM3CMOS>f >^--^C I 2©iij7JT-;l?S 
7-f>10 2©*ffi£ % «*«EVss4»6S?Jft«ffiVdd 

[0082] mmmmmxiza t> s m&fc§kftm 

fitfBBJfi^tU &fc*li3 2 kHzffl*D-^Sf*» 
JSIelSS 2 0 Sul3<7 D y *«^fcHf;£©fflfcjR % 

10 fcfcxif,- 1 H zK^bTiiufa^n y^^-Hry 

muss 3 o fca*$na. 

[0 0 8 3] -Ebts iffig3*S«A.t*ajlElBH OfcCM 

o s-r w?— * c i 2(r«t^T$OT^n5^'r > 1 o 2 
©*&#, *®aAfi*©«?i«JEVssL^<;u©Bf {c<7 
■D-y^^^fy-lr y MUSS 3 0 £-fey h ^.©B^W 
V^^©aiRfH^ S E L 1 #7KJl#g«[E]S8 1 <WH*<* 

ns. ^ockCiDs siic^bfc^i©^Jiffl>r> 
iNVi#jgib£;h,5 0 

[0 0 8 4] mJ!3S?iKA^tB[H]K 4 OhCMO 

20 SO^- *C I 2C£^Tf&J$J£ft5 5"i' > 1 0 2© 

0©-fey MiPRfc^ftSOT", SSSB^n y^^-f b 
y h (hISS 3 0 \&ftmW& 2 0a»6©*Dy* Sft # "STf 6 

" C'££#M^&ftK#JS®§&2 0#1 H z©*Dy*«' 

fey me 3 otftj&tsfflf, ^i-v 

— fe v h (hISS 3 0 #Sua3 1 H z ©^ D y #m^<DpR%$t. 

30 a»e>n^^;b£W?)#£3 8 £©£*:£«£?* m 1C 
. «U&*2©*JBffl-f.W^-* INV2tfSlb^nS. 
* bTs ■^■©«JBIIt±l!r83*ft«filHi»i s ^«tBb-rv^ 

[0 0 8 5] W±© «t 31f?ff ^BfiKlHlSSC i D s 
*fiE8S©*lSiM^IIJ&«f 4» 6 ^*S«rf^HI» * -C 
h> ^l6filM^BISe«A>e)*filW^*TST?©K»t6 

[0 0 8 6] CCT% *Hafi©JBJBlc*jv^"Ctt, 
40 -fey MeIfS4 O^^fflbT, *D»^ItS 

*r)>fT5^i:CJ: 5.7J<^M[5]SS 1 0 ©Sf^JBPB 
Jfi*tftffiLT3iW»^©«JEU^;v*«I!)«^5«IK:o 
^TlBffibfei 5 , ^Di/^-f v— fey MIES 4 0 
SKW-rc, mifBS«iSA^i±i(HlE&4 0 {c «t DiliRff^- 

*^SAt^fcH(HlliS4 0 SfllfiS-fixtf J:i^ 0 
[0 087] ^©J:oC, *«Wffl*tBiaB8tJ:fttfx 
50 fiv^B|ffl[«BE**-r-6«tBffl-f WWIIW^ii 
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»irf^*ssnffa-5c:fcftqiigfc-r4. sec, 

[0 0 8 8] Cit, £©J:3CbTf&e>ftfc:*£M5© 
Bfffl*Bfi»f£CO^T©^7Sei3C^U 

&tt?>m?mi&&t bT^^o $£&£m$giif cms i 

©SBSE-* W*-* INV l*e>»2©*Jgffl-f 

^ I NV 2C^U!)^x.?)n&7jcg^te]SSC*3VTs ft) 

leig 2 <D$®mj y^-* i n v 2 ©ei&fBacjfS bx 
hA^saKtwuT Ku-f ytBtimzizms i 8 ojsek: 

#§iS[e]S§©KPi£#glI£l55 <-7-fM-OS@S«fc:U 
TV>a 0 -tbt\ 8513 KU-f >§A:Cd, TkHSft^ 

x' t a i, y-bgrncQZ-stsy f^v^eik 

& Kl/-f >*»©flttl* 1 8 0 ££&£■&**©-??* 

So • — ; 

[0 0 8 9] *IOK©^JB©fStBEIKK:J; 

[0 0 9 0] ^Jfi©JKJS©«fiIl!«S-Coc^T84-- 

Ml(D$&m.RM V?— * I NV l©;£#&2©S8ffiflH 
I NV 2 <t t) &{£V>*©, -ffcfr*^ Vthnl 
< Vthn 2, |Vthpl | < | Vthp2 | i: bTf3«bfc#> 

SSINV1>INV2, -ffcfctu Vthnl >Vthn 
2, |Vthpl|>|Vthp2|i:UTRJ£r«£J:t>'e* 
5o fc£U c©»-&ttt, mifa^[H]SS^©«jiSA 
!?01KlifSEL ICSES: D^U^l^U 

[0 0 9 1] flilfBSB 1 ©*ffiffl-f INV 

lfcfcttS loOh7>^^!:, filial 2 O&lgflH 
INV2C:fctt3 l^©h7>^^O^t:i 
gbT> *«W©afl9ft3a«-rS3i:t)T?S5. 

[00'92] ?tt.t)ib, 1 ©«!BflH >^-^ I 

NV KC-g-snSNMOSQNlCHfimEVthnltJi 
Z>'PMOS^l©HfME©#g#HII V.thpl |©3t>© 
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jnSNMO SQN2©BgfB«EVthn2*J:y t PMO SQ 
P 2 © Hfl tE ©ttittfit | V thp 2 | © -5 *> © O "T tlfr =t !? 
•fefflffiSE#{g<U *>oflbfflb7>y^^©Ha«E© 

^tt#***Ei*f i <Dffljkm y^-t> I N 

V 1 C$sn5 h5>y^^©*tfffliB» 2-©8fiflH 

[0 0 9 3)0*9, (1) Vthnl<|Vthp2| (|Vt 
hp 1 | = Vthn 2 & b < fcfc | Vthp 1 | < Vthn 2 ) , ( 2 ) 
10 Vthnl<Vthn2 (| Vthp 1 | = | Vthp2 | i> b < tt| Vt 
hp 1 | < i Vthp2 | ) . (3) | Vthpl.|<Vthn2 (Vth 
nl =| Vthp 2 |fc b<liVthnl<| Vthp 2 |) , (4) 
I Vthp 1 |< | Vthp2 | (Vthn 1 = Vthn 2 <fe b < fit Vth 
nl<Vthn2) Co 1 Sltfi i.C 

xt>, wmmKD&Mm-f iNvitraiBai 
2©»fiffl-f >a— * iNV2©e»fi**aEA«ii: 

#qJsET'&3o £fc> £©»6\ «H3« 1 ©*fiffl -f > 
suI3^2©^igffl-f wt-*£C:fcvvC, 5fc 
*©io©h^ >*>•**©£*{;:«§ bTs SStHUSS©!!* 
20 »!6**«JIB««Blfflt:Ta«i:« ±-5 CUTV^4*©Tf* 
So i^t, HMHH2o©h7>^^^©^^©att«E 

[0094] <mM<DBM2>m^ meizm^mizm 

^ 6ti5S^[HlE&©— #'J#m£:ftTV->.5>o 
[0 0 9 5] C©^fttt, m^b^V^^a^P^jio 
bT^So ffiffl##§£l$ff£gE;ibl&£iijfrt-t, KM 

enfessmn-oi/a o oA^x^tWEtftb^tiSo 

30 [0 0 9 6] ^©SffilEtf, *V 2f- K 3 0 2 TJSE«E 

-&*r&3 o i ^3t*-r?>o ^©— &*r&3 o i 
tts #Emsg3 o 3^oXTfmm^y^>v-3 o 4fc&c 

[0 0 9 7] **JS©»JBrt?tt, n&«ii&©«EEjW£< 
TB#ffl-©ffi»«Efc:*fc&^i:SCa\ Ml^3 0 3 
C J: 5 -»t«i6©«£Eft«ftl-S»Rlfi6anft«Elca£l!l 

b> SSjn>r>'U-3 0 4CItta. ^bT, d©M 
»3>r>t3 0 4©*JE£*lihbTii$fi-|H]S§A s iM£ 

40 : [ 0 0 9 8 ] C©B#ft[elS&iis mm<DBm 1 JCS3« bfc 
*filfil8S*$tr¥«l»flsai«i:U-r«lJ5E*nT*Jt)x 3© 
^(^■CSB^S^UTfiBRdn^afift^X' t 

7 6 8 h z©aa»©*fim*ft^j58b, ic^fita* 

50 lEi&b, 07nb^V^It©fMK 7>^ ^+SrIE»b> 
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[0 0 9 9] ZZX\ *mM(DBM(D8m\El®3 3 0 

5«©fl;E[ElSSgP2 2 0 k, 3©fl;!f|«EVssA>e>CO 
fiti D feffi^ffi*ffl-£*JE Vreg*£j&-rsj£*JE$S 
£018 2 1 Ok, ^CD^«EVregCJ:5Sg»*n«je- 

«Ettf£iiiB»2 4 o -fcs^tiisjns. 

[0 1 0 0] ffifEfttHHK 3 3 OOiDPIl 

y ftT V^ 5 o 

[0101] Jfe«E«f^ll»fflS 2 3 0 «, ^HH5SE«t*n 10 

©»» i cK*u&*iisafi0K i o k, mmxw- 

h20lk, i«Mli£#JI][e]S&2 0 2 k4^?«sSSft 

[0 10 2] ffi|gB<ji«£ElslE&flS 2 2 Ott, \s 
?2 0 3i:, ct>4&ffltt^JVIIsl&2 0 4k, ^©ffe©[HS& 
2 0 5 k£^A,-efl§JSK£ftSo #*9fi©J$K©B$ 
W-HBTOU milBSjllSElHlS&as 2 2 0 k, 5S«E#g£ 

j:t)e»*n*«*«BESW^iaBHB2 4 0fe«fiEu-r^ 20 

[0103] ffiE7kil%£gl3ft 1 0 (£, TkSJEKrPX* 

t a 1 Zm^TmmfflT&ftLf s = 32768Hz ©lEffi 

«j±j**«^»^- h 2 o i vimtj-r So 

[0104] tiMdWmte*?- h 2 0 1 fi, C©IE£« 
m#fc3©&«CWfcl/fcSk *JSSMMaiII»2 0 2^fcfj 

[0 10 5] ME?AJiltfe9'JB[lB2 0 2tt, 30 
32768Hz£2048Hz g=T-#JS U -t©#JSHl 
tj&W<)W>7* 2 0 3*^LT«fteraSaWW3@»2_ 

[0106] mm*{5M®.m.frmMm2 04^ 204 

8 H z $t#JS;£ft&S^*; * 6C 1 H z^T-^Jl 
U ^©ffe©[e]S&2 0 5^A;t!-f3o 
[0107] itijIB-£©ffe©[3]S§ 2 0 5 fcfc, 1 H z ©#J1 
fi^C HI8B bT =M ;i/ft»«EiW 5 K 5 -f ^BKfcSr 

^•jsnsfiN'u© i h z<D&mmttmm,-cm8tm 
mmmz^vyt-tzmmtZo 40 

[0108] fit, HufBTkS^MlHlSS 1 o<D&mm¥ 

*«sSE*bfc^ taaazksasisisisB 1 oowaiB***^* 

[0 10 9] #j|ffi©ff*«S©B#tHn]E&£:fc^T> ±S« 
*> 6 tt<&*n 5 «»«E VssK «t *) BB^ffrMElfr* ft 
3«fW£EiWfclHl»«2 4 OJiWc, dftCfc Dfiv^ 
®E VregT-Igtb^fti>^«BE«Jf^[HlSSgC 2 2 0 SRW 
&©tttAT©S*t«t5o 

[0 110] -T^t)*.; d©<td%^tHHBT-(i> *W 

M3c*bfc»ft*st«-r5fc«)C, *©«»**&£ e> 50 
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fcffi»f 3 z: k as&g k fc £ o 

[0111] ®m<D\mntt&s fs^©jn» 

[Q112] c^x-, mi®mzmBLXfrzt. ass 
£#©iS***fcffi»-rafcacHu 0K»fflt:tt<&-r 

5 mmms. & m ^b, & k * &%.w£. v reg t i&jt -r ft 

[0113] &^3«e»£*b bt^t, Rfth 

7- b 2 0 1 , ffiffl*$MflE|g&2 0 2 k, -tfttlfl.©!! 
BS2 0 5kt^iJ-r-5dk* s T-&?>o d©«^©MI?£ifc 
12, «rizEb&J:-5t:@g&©fS*«*i:H:«B8«***s. 
[0 1 1 4] *SUE©^!IS©««E*^llIg»2 

roe, ±«B*»e»ii«&*fts«®«jEVsso»6)"-; ^eft 

J:9ffio;£«EVreg*£fi8U iftSiSSa«[«^Sa 
o(HlESg|5 2 3 0, ^b*.7k^iS[HlS& 1 0, 
y-^2 0 1, ffiffl?&Mi|[sIR2 0 2-n«^UTV^„ 

c©ctoc, a3iBjtfflaa^sa'5iHiB2 3 ot*fbT 

<, 5£*BE$B£ISE&2 1 0©ftfi'&£ tt£rHKin31£«£ 
k&<, Rf|f-|Hl«S±<*:©^*«**«l*fl«JCfi«-r-5C 

[0 115] *ldfi©J&Bfc::fe^T\ ffiffl&d-ffl 

ESS 2 0 2 k«fffija*^ffllsi.f»2 0 4 k©P^^b^;Uv 
7^ 2 0 3*tg(tfe©«, «T©IfiC<t5. 

[0 116] ffiffl&0ffl@&2 0 2 ©aj^Sffiftttt, £ 
«EVregb^<;i/T-a& ±*?i©*jli«jEVss©Kig 
fititH^^o C©fc46, iuf3«?®«JEVssT-iE»^ft 
TV^?.4 , f£i^I^iiI[l]£§2 0 4(C, SJI^IHIhISS 2 0 
2 ©^«BEVregb^;i/©ttl^^^-©* SA* LT •£>, 
C©A^fit* s *fS;J?l^JiI[HlSS2 0 2fflWa®Ds;»? 

u^ucsmsre^v^fcto, tp{&m®.frm®i& 2 o 4 

0 4tfiE*t:»f^-r«±-5K:, WfoWW?* 2 0 3 
a9EWJa«Edffl@B2 0 2©tb*«l«fttS:«* 
E V reg V s<jT,fr <b MUME. V ss U ^fr £ T- § I * ± t fx 

[0 1 17] W±iE^fe<tot, *HJfiffliBJB©fifSH5i 
ES*5«tt>-^ftS:$tf«?[HlESi±> SUfifflJBJB 1 ©Tkii* 

^ST'©WFai±, *fiM»«E*fi< bt#BlSia»©IE 

Si^T^T-©«SP^Ii, *!SlHlH©K»tB*S'h* 
cktit), «^|5|B, fipftlHl8S©f6rSg«^<bA s 0ft 
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[0 1 18] 
[m 1 ] **WCJ:5S 

[03] **WCJ;5SUIi©JKJI8l©#SJilsl»0^'f 5 
[0 4] t^CD&S@^©«&0T-&So 

[ins] *^Bjc$ti:^Tt^w^nfc7jc^siiss©m 

b&0T&-5<, 

[0 6 ] JMftlBfc: i S*A%£l3ft££tr£ritlElft<Z)41 

myu *j >? ©upset- & 3 . 

[07] *3^CJ:5*ii*ffi@i&*^tr*?lHlBS©« 

16 n y <7 ©$EBS0 T- & 3 . 
[^©KW 
1 0 TkJB 



10 
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2 o Elsies 

3 0 >7Vytr$'<i^— J eyVM%& 

4 0 «®«A^ii5lH]SS 

5 0 IMI^MBJS 

201 mtmmy-v 

2 0 2 ffiffl&d-ftHHES 

2 0 3 l/^y7^ 

2 0 4 *ffiJB«#/«[I» 

2 0 5 ^©ffetelSS 

2 1 0 Jfe«E«£[5|B . 

2 2 0 *i®«JE[e]S§g|5 

2 3 0 £*E£ar»ftlEl&ffi 

2 4 0 WSttEEftftHB 

3 0 0 #gSn-f;i/ 
3 0 1 — i^mrife 

3 0 2 *V Y 
3 0 3 #ffi[HSS 

3 0 4 Mffij^v^y-^ 

3 0 6 Btfj-ffl^e-^rJ-OU 
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